SYSTEMS LIFE-CYCLE MANAGEMENT
Management of infrastructure as a multifunctional system, expected to provide and support a wide range of services over an extended period of time, represents a radical departure from past practices that have focused on individual modes (e.g., highways or water supply) and on sequential stages of facility development. Research is needed to enable day-to-day decision making to reflect the complexity inherent in this system concept.
The complexity stems from the hierarchy of activities (e.g., from establishing basic goals setting the operating procedures for each functional element), uncertainties in demands placed on the system by users and neighbors, evolution in technologies, and relationships among institutions. The complexity stems also from gaps in knowledge. There is no generally accepted definition of good performance that spans the range of infrastructure.1 There are few methods for exploring the tradeoffs among ways to meet service demands, through resource distribution among infrastructure modes or by influencing demands rather than service supply. There is little reliable guidance for how best to introduce new technology without unduly adverse social or environmental impacts.
Research to make this complexity more manageable is necessarily multi-disciplinary. Such topics as human settlement patterns; "opportunity costs"2 of pre-emptive actions such as reserving rights-of-way for future systems; impacts of infrastructure on adjacent communities and lands; interactions among transport, telecoirununications, and other infrastructures, as well as distributions of costs and benefits among groups of people in a region, among regions, and among present and future generations, call for research contributions from the social, political, economic, and physical sciences.
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